Ontogeny of plasma-free thyroxine and triiodothyronine concentrations during the perinatal period and maternofetal transfer of thyroid hormones in the rabbit.
Although rabbit has been used as a convenient animal model in understanding the role of thyroid hormones during the perinatal development, ontogenetic changes in plasma-free thyroxine or triiodothyronine concentration has not been studied in this species. We delineated the ontogeny of immunoreactive plasma-free thyroxine and triiodothyronine concentration during the perinatal period. It is generally believed that thyroid hormones do not cross the placenta from the mother to the fetus in sufficient concentrations to exert biological effects in the fetus. We administered 250 micrograms/kg of thyroxine (T4) or 125 micrograms/kg of triiodothyronine (T3) intramuscularly to the rabbit doe on the 25th and 26th day of gestation. Maternal and fetal plasma-free T4, T3 and glucose concentration and fetal liver glycogen content were quantitated on the 27th day of gestation. Maternal and fetal plasma-free T4 and T3 concentration was significantly higher than the control in T4-treated animals. Maternal and fetal plasma T3 concentration was higher and free T4 concentration lower than the control in T3-treated animals. T3 or T4 treatment resulted in fetal hyperglycemia and depletion of fetal hepatic glycogen content. We conclude that T4 or T3 cross the rabbit placenta and exert thyromimetic effects in the fetus. A convenient animal model to investigate in utero effects of T4 or T3 in mammalian fetal development is proposed.